• characterize, evaluate, and refine clinical processes, • develop, implement, and refine clinical decision support systems, and • lead or participate in the procurement, customization, development, implementation, management, evaluation, and continuous improvement of clinical information systems.
Physicians who are board-certified in clinical informatics collaborate with other health care and information technology professionals to promote patient care that is safe, efficient, effective, timely, patient-centered, and equitable.
As illustrated in Figure 1 , clinical informatics encompasses three spheres of activity:
• clinical care (i.e., the provision of clinical services to an individual patient), • the health system (i.e., the structures, processes, and incentives that shape the clinical care environment; this includes major health domains such as public health, population health, personal health, health professional education, and clinical research, in addition to clinical care), • information and communications technology (i.e., the tools that enable the efficient capture, delivery, transmission, and use of data, information, and knowledge and the knowledge of how to apply those tools effectively).
Clinical informaticians work at the intersection of these three domains, and must demonstrate mastery of:
• medical knowledge, • the field of informatics, • the health care environment, including how business processes influence health care delivery and the flow of data among the major domains of the health system, • how information systems and processes enhance or compromise the decision making and actions of health care team members,
• re-engineering health care processes, • fundamental information system concepts, including the life cycle of information systems, the constantly evolving capabilities of information technology and health care, and the technical and nontechnical issues surrounding system implementation,
• how clinical information systems impact users and patients, how to support clinician users, and how to promote clinician adoption of systems,
• evaluation of information systems to provide feedback for system improvement,
• leadership in organizational change, fostering collaboration, communicating effectively, and managing large scale projects related to clinical information systems.
The core content for the subspecialty of clinical informatics comprises four major categories that must be mastered.
Fundamentals
The first core content category comprises basic knowledge that provides clinical informaticians with a common vocabulary and understanding of the environment in which they function.
Clinical informaticians draw from the broader field of biomedical and health informatics as they apply informatics methods, concepts, and tools to the practice of medicine. Thus, they must understand the culture, boundaries, and complexities of the field. Further, the stakeholders, structures, and processes that constitute the health system affect the information and knowledge needs of health care professionals and influence the selection and implementation of clinical information processes and systems. The flow of data, information, and knowledge among the various domains of the health system also creates important challenges for clinical informaticians as many of the data used in public health, personal health management, and clinical research originate in the clinical domain and reside in clinical information systems.
Clinical Decision Making and Care Process Improvement
The second core content category comprises knowledge and skills that enable a clinical informatician to implement effective clinical decision making systems and participate in the development of clinical processes that support effective, efficient, safe, timely, and equitable patient-centered care.
A primary goal of clinical informaticians is to strengthen clinical decision making by health care professionals and patients and to support and improve clinical care processes. This goal depends on implementing systems that support clinical objectives and, when necessary, identifying changes needed in clinical processes to take full advantage of clinical information system capabilities.
A range of theoretical and practical issues must be addressed in the development and implementation of clinical decision support tools. The cognitive and scientific underpinnings of medical decision making must be understood to capitalize on information system capabilities in improving clinical processes. Design of robust clinical information systems and processes relies upon knowledge management principles in acquiring, generating, representing, modeling, and maintaining information to support clinical decision making. Further, to achieve the full benefits of information systems and processes, clinical informaticians must be able to conceptualize improvements in clinical processes and decision making and collaborate with their clinical colleagues as well as information technology professionals to implement changes in the information systems and clinical processes.
Health Information Systems
The third core content category comprises knowledge and skills that enable a clinical informatician to participate in the development or selection of an information system for clinicians, prepare clinicians before implementation and support them during implementation and ongoing operation of a clinical information system, and evaluate the effectiveness of a system in meeting clinical needs.
Clinical informaticians need to assess the advantages and disadvantages of various technological approaches and determine the best fit for the clinical environment. They also need a common vocabulary and shared knowledge base to collaborate with information technology personnel. Since the quality of clinical data directly affects the effectiveness of information systems and clinical decision support tools as well as the reliability of clinical research that depends on those data, clinical informaticians work with interdiscipli-nary teams to ensure that the data used to make clinical decisions meet state-of-the-art standards.
Information systems are not limited to hardware and software; they include people, processes, and policies that support the use of the technology. Thus, clinical informaticians must address these components as part of system analysis (planning) and implementation. System evaluation is required to determine whether a clinical information system is meeting its goals. Clinical informaticians need to understand the full range of issues related to evaluation so that they can determine the appropriate evaluative methods and provide feedback for successful information system implementation and use.
There are myriad health information systems and these systems are constantly evolving. Thus, the Core Content identifies the common elements of health information systems used in different clinical settings and does not include an exhaustive list of clinical information systems.
Leadership and Management of Change
The fourth core content category comprises knowledge and skills that enable clinical informaticians to lead and manage changes associated with the introduction and adoption of clinical information systems.
Successful implementation of information systems requires behavioral, cultural, and social change within an organization. Thus, clinical informaticians require knowledge and skills in understanding and analyzing organizational culture, planning organizational change, building and working in effective multidisciplinary teams, and leading information system development and implementation. Clinical informaticians must be able to listen, understand needs, articulate plans, explain rationales, inform constituents, report results, and foster collaboration. They must relate clinical information system needs and plans to larger organizational strategic goals and be proficient in project management to oversee the implementation of new systems and processes.
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